Summary Large numbers of live bacteria were isolated from solutions of 2 ampholytic disinfectants supplied from a built-in predosing system. They were resistant to and proliferated in these disinfectants. Bacteria were eradicated by employing a 3rd type of amp holy tic disinfectant in the system.
Summary
Large numbers of live bacteria were isolated from solutions of 2 ampholytic disinfectants supplied from a built-in predosing system. They were resistant to and proliferated in these disinfectants. Bacteria were eradicated by employing a 3rd type of amp holy tic disinfectant in the system.
The use of liquid disinfectants in animal laboratories is accepted as contributing to the maintenance of good hygiene standards (Blackmore, 1972) . Many animal houses have installed a central dosing system to distribute working strength disinfectant solution to various points in animal rooms and corridors.
The animal facilities of the Basel Institute for Immunology house many different strains of mice derived from numerous sources. It was recognized that, in spite of laboratory screening of samples of incoming animals, the accidental introduction of pathogens to the colony constituted a risk and that effective disinfection procedures would be of value in controlling possible cross-infection.
It was therefore decided that tests of the effectiveness of disinfectants should form part of our routine laboratory control regime. Samples were taken from dunk tanks and foot troughs, following floor washing, etc. They were examined bacteriologically to provide information regarding the safe working limits of their particular application.
Shortly after the introduction of testing, large numbers of bacteria were isolated from a dunk tank used mainly for passing cage tops into the barriermaintained colony. Subsequent tests confirmed the persistence of these bacteria after the tank had been emptied, cleaned and refilled, and that their origin was the disinfectant itself. This disinfectant was supplied as a working-strength solution from a central dosing system.
The purpose of this communication is to report the isolation of live bacteria from, and their growth in, 2 types of ampholytic disinfectant and their complete eradication by a 3rd type.
Materials and methods

Disinfectants
These were ampholytic surfactant agents, commercially available under the trade name 'Tego' (Th.
Received 5 October 1978. Accepted 6 November 1978. Goldschmidt AG, Goldschmidtstrasse 100, D-43 Essen I, BRD). The 3 disinfectants used were 'Tego 51', 'Tego-diocto' and 'Tego dor' (supplied by Ketol AG, Industriestrasse 12, CH-8157 Dielsdorf, Switzerland).
Disinfectant distribution system
This was a built-in system which automatically diluted disinfectant to a 1% solution with water from the main town drinking-water supply, and distributed it to 15 outlets at various points in the animal facilities. A separate pipework system distributed the same solution to floor-drains and toilets in the animal unit, allowing them to be automatically flushed with disinfectant at 12 h intervals. All outlets were fed from a single mixing unit.
The system had been in use since the completion of these laboratories 8 years ago, and there were no records of any previous bacteriological examination having been undertaken.
Sampling
Samples of working-strength disinfectant were collected in sterile 250 ml or 500 ml bottles. On each occasion the tap supplying disinfectant was allowed to run for 10 min before the bottle was filled and stoppered. Each sample remained at room temperature (22°C) for 30 min before being mixed and a portion withdrawn for bacteriological examination. The residual samples were stored at room temperature.
Isolation and enumeration of live bacteria
Cultures were incubated aerobically and no attempt was made to demonstrate anaerobic bacteria. Bacterial growth was obtained without the necessity of adding the appropriate disinfectant inactivators ('Tween 80' and 'Lecithine'j Hopkins & Williams, P.O. Box I, Freshwater
Road, Chadwell Heath, Romford, Essex, RMI IHA, UK) to culture media.
Filtration method. Aliquots of the sample were passed through sterile 0·45 ,um gridded membrane filters which were then washed with sterile distilled water using a volume equal to 100 times that of the test volume. As a control, a separate filtration of sterile distilled water equal to the wash volume was made. Membranes were transferred to the surface of 2% Dilution and plate count method. 1 ml aliquots of the sample were transferred to each of 5 tubes containing 9 ml tryptone soya broth ('Oxoid CM 129') to give a 1 : 10 dilution. In some cases, after mixing, this was further diluted to 1: 100 in the same medium. 0·1 ml amounts from each of the 5 tubes per dilution were distributed onto the surface of individual 2% sheepblood agar and MacConkey agar plates for incubation. Control cultures on 2% sheep-blood agar were made of O· I ml amounts from individual broths before the addition of the test sample, and were incubated with the test cultures.
Colonial growth of bacteria was not apparent following incubation for 18 h at 37°C. A further incubation of 24-36 h at 22°C was necessary to produce colonies, which were then counted with the aid of an illuminated magnifier.
identification of bacteria
Isolates were subjected to a limited range of tests to obtain a presumptive identification. The basic techniques employed were those of Cowan (1974) .
Resistance of bacterial isolates to disinfectants 9 ml volumes of disinfectants were prepared in sterile distilled water. To each of 5 tubes per disinfectant was added I ml of a broth culture of bacteria isolated from 'Tego 51' or 'Tego diocto'. At the same time parallel disinfectant-broth culture mixtures were prepared using Pseudomonas aeroginosa ATCC 27853.
A count of viable bacteria was then made of the challenge broth cultures and, after 30 min at 22°C, the viable bacteria surviving in the disinfectant-broth culture mixtures were similarly counted.
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Results
'Tego 51'
When this problem was first discovered the system dispensed 1% 'Tego 51'. The numbers of live bacteria recovered from various points in the system at this time are recorded in Table 1 . The concentrations of 'Tego 51' were 9.etermined titrametrically (Goldschmidt, undated) . The results showed a 1·05% and 0·95% solution respectively.
The system was emptied, checked for mechanical faults, cleaned and flushed with I % sodium hypochlorite solution and with water. The system was refilled with'Tego 51'.
Live bacteria were not detected in samples collected on days I and 2 after the system had been put back into use. Samples collected from taps in animal rooms on days 7, 10 and 14 contained 1· 2 x 103, O·9 X 10 4 and }. 5 x lOs live bacteria per ml respectively.
The system was then subjected to various cleaning and decontamination procedures by our suppliers, and refilled with 'Tego-diocto'.
'Tego-diocto'
Samples were taken from taps in animal rooms on days 7 and 10 following re-opening of the system with this disinfectant: they contained 1· 3 x 10 3 and 4 x 10 4 bacteria per ml respectively.
'Tego dor'
After further cleaning and decontamination by the suppliers the system was refilled with 'Tego dor'. This has now been in use for 2 months. Numerous tests of the 1% working strength solution, both before and during use, have all proved negative.
Growth of bacteria in stored samples
Samples taken from animal room taps were invariably water-clear on collection. Cloudiness and flocculation, due to bacterial growth, developed after 7-14 days storage at 22°C (Fig. 1) . Counts of viable bacteria, made at the time of collection and after storage for 7 days, showed increases from 1· 2 x 10 3 to 1 X 10 5 per ml for 'Tego 51' and 4·4 x 10 4 to > 1 X 10 6 per ml for 'Tego diocto'.
Disirifectant resistance of bacteria
The resistance of bacterial isolates and Pseudomonas aeroginosa to 3 'Tego' solutions was compared (Table   2 ). Subcultures from the original mixtures of 'Tego 51' and 'Tego diocto' and their challenge isolates, after storage at 22°C, showed that the bacteria survived 14 days contact with the 2 disinfectants.
It will be seen that 'Tego dor' was effective at a concentration of 0·5%, and that all 3 disinfectants succeeded in killing the high challenge dose of Pseudomonas aeroginosa in this test.
1ndentification of bacteria 8 separate samples were selected for more detailed bacteriological examination. These comprised 3 cultures dating from the time of the original discovery of contamination, 3 recovered from the system after it had been cleaned and refilled with 1% 'Tego 51', and 2 from 1% 'Tego diocto'. AU yielded pure cultures of the same bacterium, whose cultural properties were as follows: Gram-negative rods, having a preference for 137 growth at 22°C and giving unpigmented colonies; all were motile and gave a positive oxidase and catalase reaction; no action on peptone water sugars; resistant to all antibiotics tested, but highly sensitive to sulphafunazole.
These properties suggest that the bacteria were of a single species, provisionally identified as an Acinetobacter (Achromobacter) sp.
Discussion
Bacteria isolated from the built-in predosing and distribution system were growing within the system and were resistant to 2 of the disinfectants employed.
There have been numerous reports of the proliferation of Gram-negative bacilli in various disinfectant solutions (Bassett, 1971; Maurer, 1969; Ayliffe et ai., 1965) , in particular Dold & Grust (1957) 
isolated living
Pseudomonas fluorescens from 'Tego 51'. However, there have been changes in the composition of 'Tego' preparations since then (Block, 1977) . Although some types of disinfectants are inactivated by materials with which they may come into contact (Colquitt & Maurer, 1969; Maurer, Efstration & Watson, 1972) , in this case there appeared to be no such contact. Live bacteria were demonstrable after 14 days contact with the 2 disinfectants under laboratory conditions. Titrametric assay of the concentration of'Tego 51' in 2 samples confirmed that the predosing apparatus was correctly set, but gave no indication of its heavily contaminated state, Such chemical tests are probably of use only in the calibration of predosing equipment.
Whether the contamination was due to naturally resistant bacteria, or whether they had become resistant during prolonged coptact with the disinfectant, is a matter of conjecture. The slow growth of these organisms on primary isolation makes them difficult to detect in culture. When present in specimens having a mixed bacterial population, such as those derived from animals, they would probably be masked by more rapidly growing organisms. Their antibiotic resistance suggests the possibility of serious opportunistic infections under some conditions although no tests of their pathogenicity were performed. Bacteria with similar characteristics were recovered from tissue cultures derived from tumour cells that had been passaged in mice and were frozen for storage at the time of the discovery of disinfectant contamination.
The impossibility of a disinfectant agent being effective under all circumstances is evident from the numerous reports of bacterial growth in them. The 'Tego' compounds have been shown to possess some advantages over other disinfectants when used in the
